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fc , ttfgtmeiJKV^ffl v ^ ^ixT i •> 4 *»ffc£*B!i k , 

[oo68] mnm^mmmmcom^t lxiz. am *° 
jus k «^in® zmm-tz, & k^ y * :-7fi«tift 

[00 69] KLh-Cit^fe i 5 =5:3Jffl*JH±. *1S¥af 

ufbv—fxay^mzm^x^mzTSibb&zttfTZ 

s i k x\ mmmm < . mmco «t t *jrm*f k -r 4 
s i k "dMs^aw** t s ( ®m7j t s ) iraMt^* 



20 



30 



40 



(9) ^2 0 0 3-2 64 08 5 

1 6 

ttftflw* c k t\ mmmm < , ± i 

[0070] fleo-C^cfKBTtt, JSLhTSE^feflffitt^r 

zmx-zzmmt ttz^m^m^m^zmLx h . ikx 

[007 1 ] 5rti s #t*SEL«^tfcV^T, 

io : Ht&m$:<ktfz.tj) i itmx'$)& „ tfz^^m. mmfo 



[0072] tfz. GffiL*FFiz&^x . mimmun 
% mm~f& &k\ ty ^-^e^^mft^^ ffl^^ 



4&kO#i£-C-&4<, 
[0073] 



mmmcoffif&t lxi±, 

[0 0 74] 43^. *«*»«tfci3V^, IE7Lfl^W 

ttfrbtt&Mb n^mmmifr ^im^ mm* 4 * 

**^]±§ti-4¥ffi^f4tv^ fc4v^(i, SJIEiEJLfflr 

mmi&j-vmmn^wmttmcomjjzm^x t 

Wfc H ^- * H -T L tzM k , ffi#gtt*«ff^S tcffl v •> 



50 



k k T ffl ^ 4 ^ t'CD^&X 
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[ 0 0 7 5 ] %33 . JSLhTiE^ i 3 ^XcMnikM 

mm (*-$v?mmm&m) a. *^vtz&at 

s. 

[00 76] 



[ 

T 

k 



mcommmm: jar, *«womi0Kiitov^ 
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in 



0ei = Li/(Ji -Vi) 
[0080] ZCODi t^KmmZ^ME LS^D 2 20 

Sr. Di fcifiMtWV 4 (04(b)) . * 
fc. iOB#<7)S*Ci«i:. DikDjfc^sr— Sy^tcSSKL, 
T^4 t<7)k-T4o 

[0081] SS^f* (-r=5r*>^»Di kD 2 k Srjf 

«Lfcafit*^rf 4*FDaii) 04 (a)TERftntJt 
WEEt Jt<T 2 fgcOflLEV 2 ( = 2Vi) SrEPSnL^k-f 
So -f 4 k . Di k D 2 k j&^flfCft 4 , 04 (b) tsfc ^ 

«!>e2 = 2Li/(Ji -2Vi) = Ll/(Ji 

[0083] ±IB^ ( 3 ) fc_UE£ ( 4 ) fcitKELT*? 
a* 4 k 33 0 . ^V— ^f#X.3l{i'04 (a) k 04 (b)T 30 

JiSEflUi* < , Vi k Ji *>6Li (cSBJtSft 4 k v ^ d x*/i^ 

to. mmzmm^&^MELm^zM^L. t<vmz 



JE 

izm-o X&< i k T\ tt£&itfM;iffiK>& i k a*T"# 4<D 
T'£>4<, 

[0 0 84] iO«£;S;£J: 0 — jftffcfii:, ^<^HKr 

^se ^nfflit^jt;^- 5 7mmLtzM&. m 40 
3o v vc k «ssttft# *itw wffi fc h 4 z k tea l t 

i^4, 

[0 0 8 5] fc*>^A,, M^&W^ELSH^iI^iJfcjf 
RLfc«^Ti, *«<0*«EL*^6»ii>JltajS3h.4» 
Stiff £4 a*. SE£ iK EPiP-f-4 i k ocr>W«E 
J: 0 ti^< cvm&Zm <9 ffi-Ti k 4 . *tfD 
±0Sr05(C7K-T o 

[0 086] HSTSSUfcfciJD, S=5rl>^r«ELKT*50 
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* [0077] WtiELfg-? £i$ivt\ iiMf¥Jl(-Eij* 

[0 0 78] 04(a)t^-T j; olz^ h^WBi SrEPJH 
-TS i k ± -5 T Ji cOfBiSWafc^STOtfSEfU * 
fiCBBtSfe OLi C7)3fex^^- ( |,Sx^;K-J o 
3t7*h>-^ai§a^k Lt, f£?)x^;K-J:7^ 
h>«t<0»t=ffl^«) T«-T4W«EL*^Di^ 
*5k-tS. i^B§WtV-«&*0ei (4i.fe3l!tt», 

x^;^- (WJi) ^zn-r^>Wtcr>^)V^~<r>c\hX" 

[0079] 
[»3] 

(3) 

S Lit <t 5 tcDi 33 j;l>'D 2 l,zte*ti?tVii T^cOWS^Bm 

,£^'02 (a^tL^mi -f^o^x*/!^— T'fl3K-r 4?t 
* s fg-?;£#;Da 1 1 (i 2 fg03^x ^;kdr' — 2 Li 

[0 082] ZCDmwSV— %}^<f>ezl&. HT(?)ST'4 
[»4] 

■Vi ) ( 4 ) 

★ DikD 2 ^iK^fi^L. — OOWHELfR^ (Di^V^L 

V2 ) i 0 1 a v ^«J±Vi +v 2 k . Ji oflSKT'Li + 

l 2 (>Li, l 2 ) eymmZM*) Z ttfTZ & . 

[0087] itOk § , ^Jx.ifDi , D 2 Sr 

m&mtmT k -ts ; k t\ afe-c* *uf efeStett * 

[0088] i«o i 3 t=» *?*itt?!fc::fr- 5 -y ^t#Sc 

•^h-h. mtmmc?mzm&£^&c?)iz&m%:nm.$: , 

ffi$k X 0 t> /hS < £ k 4 ; k SrSH*-t4 . L 
WlELffJ: SSBtt 4 £ k & , ^ft«If (aJ¥ 

<-t4ika>"r'S4. 

[0089] La^L^a^. ±aB<o±-3fc:, jpwwm 

4 o i tL« #ts e l m^Mma x xsmTffimiz 
sraa-c^sa 1 , H6tfli»TRi)W6. i6(a)i±i 

4(a)O*^ELS-? 1 DiCOfflTffi0. 06 (b){±04 (b)<?3 

^#;D a 1 1 ^BfH0 S ^stWt;^ L^c i <r)X'fo 4 . 
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it (H6 



[00 90] a^ro*«E Lif©» 
(a)) | J, S&601±l38BJJ®fii602 (litttlW?* 
0 , HR£iilTO&£#fflv^*i£) 
^£ fc ^$BK*M^&«ffitt*«»IW (1ST, r *tl 
EL* j t IB-T ) 604 Sr f£ §1 L . 1*603 Sr B&t * £ fc T 

#m § tLT v ^ . i co*§itr , mmmmm ( r§« > 602 

j&»6]RDtfJ3*i.4. Pi®603Ji;. ilfSft^Sccoffiv 

mmm . h s v ^wroFgEAsaww* f» ^7rit 



[0091] <ICD J: 3 **«EL*?**Kfcz:ottMfc 

( 11 6(b)) . -#acojSHH«a (HfiD 6 

02a±fc— #@CO#|gELJf604a, —#@ CO Pitt 603a, ~ 

# @ COjSBJfUffi (fSffi) 602b . -#@CO^HEUi604b. 

Zl#l(^^rliaELJB604bTifeai§*L53t(i. — SScO 

[00 92] Wiif, MS. IWPI#fcj8HJHHK'&& 

IT0^fflV^BEWtf8ft3*lTV^ (^H^dK6 : G. 
Parthasarathy , P. E. Burrows, V. Khalfin, V. G. Ko 
zlov, and S. R. Forrest, "A metal -free cathode for 
organic semiconductor devices", J. Appl. Phys., 7 
2, 2138-2140 (1998)) „ £;fl.2rfflVvfx(f3|— <O^H603 
a^^BgfC# £jt#>s ^~cOW^ELS604b^feJSctKS 

* tot 1> , aMffc: i § *fiiELMco)£f| i: t -y 9 u y ^ 

t «t s itocojjJcjs^is o iBSitmtr ^ £>ir. sutsr 



[00 93] a0flfc*P£iH**N& £ t f««n 

[ 0 0 9 4 ] 0714, 3HR701fc:iftJtfcaBH*S (KB 
ffi) 702±(C, — S@cO*«Etjl704a, — #ScO?»fl;#c 
f!Mif705a, ^SBO*-ffiELS704b. WOPGiim&M 

mztifzffim.x*$> %> , -SB»«s*iii 

705aii. *^»#c(CT^-trr^^K-^-Sr K-7"U 

cejl-vwmt unseats 4) ± 

, ^Bjft i { mmftT IS. Lfc A*o T , ~#B <0* 
«EL«703bT"£ t S mt *} ft-f i t , *Kfc 
(4«E£-f§Crt S d t T«aaW8t— fttct 5 £ t ifi 

[00 9 5] L 7°n-trX{i^:T— S ($li.ti\ ffi 
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X, ft^Srffl^ScOT^ifXfyrJ- 1-coJ; 
[0096] Srts, H7T14— oco^rtSELJS^iaftfcfll 

[0097] *«EL»^ ti£coM«i: fcf 

io z. ^m^mnmizL , a«ST(±**. icoitiim 

[0098] abft^Kx*^— Li fci om^JSJico^ 

tocw* t , vi coiafl:?: t h ±mmmi a 1 * ^ 

tnLiCO^X^^-SrBgftfL^^. ttMt. nffl^T 
tf5*BWffiSi t^LT^tt^X^^- ( =nli/n= 
Li) ZZttfTZtHi. nf§CO®m73 ( =nVi ) 

20 (ilSxScO-C^-S.,, 

[0099] WitT, -^co*ffi±Pl«?f!i^ lt?iJtc:SI<" 

Masahiro HIRAM0T0, Minoru SUEZAKI, and Masaaki YOK 
OYAMA, "Effect of Thin Gold Interstitial-layer on 
the Photovoltaic Properties of Tandem Organic Sola 
r Cell", Chemistry Letters, PP . 327-330, 1990) „ ft 
tm3M7Tl±, Z^^m^mmm (front cellfc J: 
t/back cell) coPBl^coiSH^ff A^S <I t IZ X 0. 

30 [0100] LfrLft&t*. ?PRrrR0K7(ctiV^T«>, 
^cOjSflattcOiiiS* 1 <3 ^cOffMcO W^«3nmJilT t LX 

L . back eel 1 4 T'^^'fiJiST'i S i 3 RffL*tt*Uf 
^^^V^cOT'^i.. f*nm^-r-c0^sS)KT' 

(4, ^cmMmzhmmffihh. 

[0101] ico ± 5 3rl8]j&£k , i 
7 co i a *^f«*BW*fi<^|«ttctJV^T . #cosSHco§p 

*$m*mm-ttn$ «t v -^co-t^ * . 3 -r & ; t 

40 t i 0 , Z.oco«^^ i£M(c:S<-'cOT'{4^< . 0 
tMJ*coS:v^±^*cOiSvK — Pco*a±H«?fii; L 

[0102] JJLh-Cli, *tiEL*^fej;tJf*ISAI^«m 

[0103] *-f s wtitts^rr* , t^fc^^ico^ 

50 iifcmi. SWsWtfi, Au. AU Pt, Cu. Ni^ri: 



(12) 
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[0104] afc, miz^mymmcomm^it. m 
* <n&m>w.V($mm ^m^hzb^x-^h. Ami iz 

ii, ITO, ZnO„ CuO, SnChu BeO, BKbrfA/l^K Wtfti? 

n^-^A. mt^v. m-it-^-y". Kft-^/K 

MitttiSVJ*. iftA'fy^A, ffiftt'XVX, 1Kb 

■As Mt'J/fy, Wttkyy^y, eibUf-^A, r 

JlM^ffl^S^i: t nTigT-fc 0. ZnS. ZnSe. GaN. AlGa 



[0105] *%HjT1if#t. WBttSSJfiJf £W»ffc£ 



«rcftJST£$£fc*qtwc&4. Witf, pawn 

[0106] pSf^rffimifttwf^Mi: L-Tti. TIEsS 
( 1 ) "C^ftSCuPccDfliL ffeco#M7^n^r— ^ 

*A«7^n^T-y (TIE* (2) ) a«Jttf&*i4. 

ifc, TTF (TIE* ( 3 ) ) . TTT (TIE* ( 4 ) ) „ jt 

Wi/fryy (TIEiS ( 5 ) ) „ N->f V7nf 
;^;w<y-;i (TIE* ( 6 ) ) 4 if t> P ffi*»»#c 
kLtWWnf**. Sfefc:, tpd (TIE* 

( 7 ) ) , a -NPD (TIE* ( 8 ) ) . CBP (TIE* 
(9) ) fcV^fci-35r, ^ELITCffl^ft-g-iETL 

[0107] 
Utl ] 




(1) 



[1L2] 




(2) 



[ft3] 



(3) 
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[ft4] 



S— S 




(4) 



S— S 



[lb 5] 




(5) 



[lb6] 




(6) 



[ft7] 




(7) 



[ft 8] 




(8) 



Ut9] 




(9) 



50 



[0108] nSf^amiflsWft^lt LTJi. TIE* 
(10) T"^§fll>Fi6-CuPcc7)ffi. PV (TIE* ( 1 
1 ) K Me-PTC (TIE* (12) ) , PTCDA (TIE* 
(13))c>0j;d^3,4,9, 1 0-^'JWyfb5 

tfA'tfySMW*^ -fy^vvfj^ymmm (T 
IE* ( l 4 ) ) s t7^^y^;^>l^ 5 h* (TIE 
* ( l 5 ) ) 3rif#W ^^S. ifc, tcnq (TIB* 
(16), tce (TIEiC (17) ) , ^yy*yy (T 

IE* (18) ) , 2, 6-t7 h^yy (TIE* ( 1 
9 ) ) s DDQ (TIE* (20) ) , V --7)V-*=J-)V 

(TIES; (21) ) . fb7?nny7i/^/y (T 
IE:* (22) ) , -7Hb'Xy7i-;l//myA 

(TIE* (23) ) fciffc nl^Wiftt LTfiJffl^T 
ffiT&S. Alq 3 (TIE;* (24) ) . BCP (T 
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f££ (2 5) ) s PBD (TK* (2 6) ) * [^1 1] 

[0 109] 
[ftl 0] 




(10) 10 



F F 




CI 



Utl7] « o 
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[ft2 3] 




[ft2 4] 




[ft2 5] 
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* [0110] ifzmz. tW^ftOT^^77 (IT 



[0111] B?tf?tljjg#c^ffl^^ii:i: LTii. Tie 

^(27) ^flSil&TTF-TCNQSri&tf), K-TCNQ^Cu- 

Tcw3Srir<oAii-*«r ^-br^^ft^wc&s . *■ 

<7)flfi. [BEDT-TTF] -TCNQ (TfB3$ (28) ) , (Me) 2 P- 
CisTCNQ (TIB5$ (29) ) „ BIPA— TCNQ (TIBit ( 3 
0 ) K Q— TCNQ (TIBsS (31) ) =5r & 

MS, IBM. ^'j?-^Hy/-i:M§ttMf\ 

[01 12] 
[£2 7] 




(27) 



TTF 



TCNQ 



[ft2 8] 




(28) 



BEDT-TTF 



TCNQ 



Ut2 9] 



[ft3 0] 




(29) 



(30) 



BIPA TCNQ 



[fk3 i ] 
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[0113] s b&#mm9BM<vmmk lx. 

(Ifl/yy^yft7i» ( B&ffc : PEDOT ) s ;K 

ft, *°'J (A"77x-i/yb"-i/y) 
[0 1 14] ifc, r?^r?£ F-T-t-&*§^ fl-fs 

^ra^NWfa^Wtt. ±^^)lb^ ( 1 ) ~ < 9 ) 2rif*» 
#{f£>;fl&. iOB#. T?-t7?k tTtt, FeClsdl 
I), Aids, AlBrs. AsFs^snyy-ft-B-ll^i^^W 

\Z.T?-t7°9kLX\mxi*-Z>) . 
[0 115] K^-£K-Tt-&*§-£\ 

±3*WflS^fi ( 1 0 ) — ( 2 6 ) fciftf 

[01 16] $ A>«?4 L^JBIBi: LTii, JJjLhTJfi^. 
tz ^ < -^oflftK £ ffl^-^^iirT #m?f KM k~t%>c\ 



[0 1 17] Ft-iiK-7§fL)tnatI 

ikwmtzmmzitxmwikmmmt^&ztizx*)^ 

s. * 



* [ 0 1 1 8 ] $rti, ±M^#11ftf¥§i;f Offif&h LT* 
[0119] JJE^J: d=fi^WfWlllMi**#MBt=affl 

io -rs - 1 x\ mmmmi vht#w4 o *> ± v ^*«t¥>» 



[0120] ^SSBHfcfeJtft^rlBtBMit. 

-tt a d k trcz § fcft^rtfrt* £ . 

[0121] *aRK9:&MBtKV t>W«EL«> 

4. fcVv?fci-3$rJiBfflfcTir!B'C*4. 
[0122] *MEL«^Ol^ffitMLT(S, HWS**^3e 
2rK l 9ttl-r<?5"C*fL(f , ITO ( AW^^W^M ) 



[0123] ^mEimT^mmn. rnmtwm.<vhz 

v^Mfe-Sv^i-^^fflv^n. T;l-^ U^JR^T^ 
Seas^tr^AiriffcjMfflSit*. Mi;LT(i. Mg: a 

g-^r#. Al:Li-#A, Ba. Ca. Yb, Er^fc'^'frjfflt'^ S . 

[0124] s/s. fffjitr, *^BBc^(t-&^iSffMii 

[0125] ^t0l^^»tt*«ffMSO«5tt LT 
li . HRW fcfUffl § tiX v ^ *fflbfcl»«as^attgtt*« 



50 [0126] 
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[0127] ©H802T2& ft IT0£ 100 nmmgtftJK 

L5t^7X^801t. IE?LfM}MW4T'*ftN, N'-b'X 
(3-^f/V7x~/l/) -N, N'-^x^-^yy 
(*«?:TPD) £50 nm»#U iEHWiMMS04a t "f~ 

t. act, m^mssflasetm-ca^bu^ (s-^y 

Uy5b) T/l-S- 1 ^ (B&*:Alq) £50nm^*U 



[0 1 28] ZCOXolzLX. l*ao^HELii810aSr 

[0129] <ecO#L 1 3^iE?Ltm3Ul804b £ LTTPDSr5 
0 nmH*U -€-O±t*?-|iiMJB*#BtJB805bf: LTA1 
q£50 nm^#-f-§ „ <T d LX „ 2#SOlrfiELJg810b^ 
ffi^ixft, 

[0130] mmz. mmmt Lxvtebk&M.^Rtfi 

0 : It* ft i a C&K* HJ\>\ mm03 £ 150 nmj^ffi-r 
ft ,1 i: T\ *^BJO*«EL3R^# 6 il ft . 

[0131] mmm2]^mmmTn. ^mimxm^ 

9 -fe y 9 a i v h Sr k - r-r ft <r t -wwtt * » £ 

^Atit£l29C^l^ 
[0 1 3 2] if, Sfli902t*S) ft ITOSr 100 nmgSJiSc 
Lfztf^xmmQUZ^ IE?L$w*W^'e£>ftTPD£50 nm 



WAT* ft Alq £ 50nmK# L , 1^ ?mMJi*fl^/I905a 

t-tft. 

[0133] i^iatU, l#gOlHiELJg910a£ 
mfULtzfob, H -J— T£> ft TTF#'2mol %OJt*C3:ft 
J;dtAlqi:4±^#L/iJl906Sr5 nmSSsiirft, <eof£, 
T^-fer^T2bSTCNQ*«2 mol 1<T>¥(M\,Zts:h X 0 CTPD 

M«911ht--g»o 

[0134] -t<7)&, i /tIE?L$fiiIJi904b LTTPD£5 

q£50 nm^3ff-f ft 0 ;3U, 2#@<9*HEUl910b# i ' 

[0135] mmz, P4S903i; LTMgfcAg^^Jt^'l 
0:lfc44.fc"3t;:&3£*£fi : V\ ^tS903Srl50 nmfiScJl-f- 

SifC *f6Bjo*m«Wf#«ift. zcom^ 

[0136] Kii3)*lIMt(l *8lELJiCBM 
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Srfft. 3im«ttHl 0(:*t„ 
[0137] ST. l^flE1002T*ftIT0£l00 nnpg^Jjic 
JKL/t^.XffiRlOOlC bti 

lxy^"^S/-f7j-7x>'/^' l Jx^'^yx;i'^>'ffi (■& 

*:PED0T/PSS) «Mi I, . *#£3I?S$ 

IE?li±AJil004Sr30 n«fKK^5. 
jtfU (2-^l^fy-5- ( 2' -xf;|.-A,^y^ 
^)-l, 4-7x-l/yt'-I/y) ( Bg#; : MEH-PP 
V) t^tfya— htlOO nmRg)KL. IBftil005a£T 

[0138] itOi; -5 tLT l#@<?OW«ELJI1010a^ 
ffMtfcftt. «m#:ffMJil006t LX. PEDOT/PSSS: 
X b° V a - h T30 nraj^^-f 5 . 

[0139] -etOflSyt. %^ill005bi; LT, MEH-PPV 
^Xb°y3-ht-100 nrafi|M^--i>o ^rti, ^fli#cfiMil 

^JETL^AJB t IrI t Wmx fo h ft hb . Z O 2 # g o^rS 
ELJBlO10b(iiEf LSEAJB SrffM-T 4 sfif® ^ v ^ . L 

t ^^BcOMEH-PPV SrSSfcSteT V ^ < f3~}Tfo h , 

[0140] mmzmmt trca^ 150 n^K#£??v \ 

-?-<7)±tCac7)K-ftiSrR6<*Jti6Jf^ -/rt LTA1 ^150 nm 



[0141] aatw4]=«otw-cj±, 
mm Lfc , *fiBjo*«bb»®fi*fl*wcfiafirr s . 

[0142] jSBH^T'&SITOSrlOO nmg^fig; 

K XltC , pMO*«^#:t'S> § CuPc £30 

# L , CuPc fc PV Sr ffl V> T *^^*Ci3 it S p-n® 2r 

[0143] ^f£. WmfflKilk Lt, CuPcfcPV** 
liKOJWfclSrft lOnm^J^-r s . 

C CuPc 30 nm^*L. ^W±CPV^50 nm^TS-I 

[0144] Mmzmmt LTAu£l50 nm^m-t^ . Z 

nxoizLxffif&ztifzw&kmmmz. t»t^ii 

t T »**6<J fcTiBBB* ffl v ^ fi(t T«BJ3 £ seat § S 

[0145] 

[naoffi^i^j] 

[gii ] ^mmm^mm^^-tm. 

[02] *%bj^^^^h o 
[113] ^Bjto^Sr^n o 

[04] «aawwm±-$-*sifr£5H-i2. 
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[05] lSB8W8*J|ftLii-r4a»t3irrH. 
[07 ] *^HJJO*-fSELgg^ £SrT0 o 
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[08] ^^mco^mEim^Mi^m^-tm. 

[09] *^^MELH^Oft^J^^0. 

[Hi 0] *^HJJoWfSELgg^cofi#cM*^-t-0. 



[01 ] 



[02] 



YS//S//S/ 

rsssssssA 




*«»ttJH 
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'SSSSSS/sZiWSS* 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an organic semiconductor 
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element higher in reliability and also high in yield without need of 
using a conventional ultrathin film by introducing a novel concept into 
the structure of a conventional organic semiconductor element, and 
to improve the efficiency of a photoelectronic device using an organic 
semiconductor in particular. 

SOLUTION: An organic structure obtained by alternately laminating 
organic thin film layers (functional organic thin film layers) that 
develop various functions by passing SCLC through them and thin 
conductor film layers (omic thin conductor film layers) that develop 
dark conductivity by a technique such as doping of an acceptor or 
donner is provided between a positive electrode and a negative 
electrode. 
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